ABSTRACT. Precision quantum Hall resistance (QHR) measurements were performed on large-area epitaxial graphene device at low magnetic fields (B = 2 T -8 T) at temperature T = 1.5 K. Hall resistance was measured using Cryogenic Current Comparator resistance bridge with high biasing current I sd = 40 µA. The results showed that at B = 8 T the relative deviation of Hall resistance from the expected quantized value h/2e 2 is within experimental uncertainty of 3.5 parts in 10 8 and remained below 0.35 parts per million (ppm) down to B = 3 T.
In (Ref. 4) it was shown that in a QHR device based on graphene on SiC, covered with bilayer polymer and illuminated with UV light, the carrier density can be reduced down to 2· 10 10 cm -2 while low-temperature mobility is increased up to 16000 cm 2 /Vs. After illumination of the sample, R H (2) plateau extended even down to magnetic field of 1 T at T=0.3 K.
However, no precision measurements of quantized Hall resistance in graphene in low magnetic fields below about 10 T have been carried out before our work.
In this work we have investigated SiC graphene samples with a larger area (800 µm x 200 µm) than in earlier studies. Our aim was to investigate the possibilities of precision Hall measurement with higher measurement currents and to study the quantisation of 2DEG in SiC graphene Hall device in lower magnetic field and at higher temperatures.
We have performed accurate Hall resistance measurement at magnetic fields between 2 T and 9 T. Hall plateau was observed even at the lowest field, 2 T, at temperature as high as 1.5
K. Accurate measurements have been carried out with our precision ac Cryogenic Current
Comparator (CCC) resistance bridge (Ref. 10) with relatively high biasing current, I sd = 41 µA.
Graphene film was grown by "GraphenSic AB" company on Si-face of 4H-SiC substrate (Ref. 11, 12) . AFM topography of the graphene film showed existence of large flat terraces on the surface. The height of these terraces was around 1 nm. Thickness of the film was estimated from Raman spectroscopy, which confirmed the presence of a single layer of graphene and the low defect density in graphene film.
Patterns for the Hall bars and the contacts were made using laser photolithography over AZ5214 resist. Reactive ion etching in argon-oxygen plasma was used to remove the graphene layer from uncoated areas. Totally 18 devices with different dimensions were fabricated on one chip. The device with a large area (800 µm x 200 µm) was chosen for the QHR measurements. Configuration and numeration of the contacts for the device are presented in FIG. 1 (a) . View of the chip assembled on TO-8 header is presented in FIG. 1 (b). The direction of the current channel in Hall bar device on the chip was chosen according to AFM image with the current channel directed along the terraces.
After fabrication of the Hall bars and contacts, the chip with the Hall devices was covered by two polymers, first by 300 nm of PMMA resist and second by 300 nm of ZEP520A resist.
These resist layers were used for photochemical gating of graphene (Ref. 13 ) and for control a) e-mail: Alexandre.satrapinski@mikes.fi 3 of the carrier concentration in graphene by illumination with UV light. Longitudinal resistance, R xx , of the graphene sample was controlled and adjusted at 293 K using UV light from a deuterium broad band lamp with wavelength 240 nm and optical power 0.16 mW.
Graphene sample was illuminated during several runs, with short exposure time (20 s -60 s) until no change of resistance was observed. Total square resistance was increased by a factor of about two (at T=293 K), indicating the reduction of carrier concentration.
Magneto-transport measurements were performed both before and after illumination by UV
light. An 11 T superconducting magnet system with variable temperature insert and with temperature control down to 1.5 K was used for the measurements. value in graphene to the realization of R H (2) in GaAs device was done using a stable 100 Ω standard resistor that had been calibrated against R H (2) in a GaAs device. Combined expanded uncertainty of evaluated value at 95 % confidence level is estimated as 2.8 parts in 
